Associative pairing involving monocular stimulation selectively mobilizes a subclass of GABAergic interneurons in the mouse visual cortex.
Levels of gamma-aminobutyric acid (GABA) and its synthesizing enzyme in cerebral cortex are regulated by sensory experience. Previously we found that associative pairing of vibrissae stimulation and tail shock results in upregulation of GABAergic markers in the mouse barrel cortex. In order to ascertain whether GABAergic upregulation also accompanies associative pairing in other sensory modalities, we examined the mouse visual cortex after analogous training with visual stimulus. During pairing, visual stimulus (CS) was coupled with a tail shock (UCS). We examined the density of cells expressing glutamic acid decarboxylase (GAD) and parvalbumin (PV) in monocular and binocular segments of the primary visual cortex (V1). The auditory cortex was used as a control. After monocular training, the density of cells expressing GAD rose significantly in the monocular segment of V1 contralateral to the stimulated eye, compared with the opposite hemisphere. This effect was due to the association of CS and UCS, as no changes were found after visual stimulation alone or in the auditory cortex. No changes were noted in the density of PV(+) neurons, so the effect was attributed to GAD(+)/PV(-) neurons. Mobilization of a specific subclass of GABAergic cells, observed after associative pairing in the somatosensory and visual cortices, may reflect the necessity to restrict the activity of circuits involved in sensory association.